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Abstract. This document illustrates the accommodation of multiple payloads on an extremely compact microsatellite structure, based on the Space Innovations Limited (SIL) MicroSIL Thl satellite bus. The satellite defined
in this paper is the design for the proposed collaboration between the Cooperative Research Centre on Satellite
Systems (CRCSS) and SIL for the Australian FedSat mission. FedSat will be launched and operational for 2001,
in time for the celebrations of the centenary of the Australian Federation. The bus is a 3-axis stabilised microsatellite with a mass of approximately 50-60kg. It is due for launch into 800km circular low Earth orbit (LEO).
The communications link will be in the S-band, with the on-board segment comprised of the SIL S-band
communications units and the ground segment based on the SIL SGS-2,4 low cost ground stations. The satellite
will accommodate various experiments: A search coil magnetometer deployed on a 205m boom; a UHF Data
Transfer system; a Ka-band communications system; precision orbit determination using GPS; a high efficiency
solar cell experiment; a high performance computer system.

Introduction
FedSat is an Australian research micro-satellite.
The
Cooperative
Research
Centre
for
Satellite Systems (CRCSS), an unincorporated
venture whose constituents include Australian
Universities, Government Research Organisations
and Industry, is currently negotiating with SIL for
the provision of the satellite platform.
The
proposed collaboration between SIL and the
CRCSS would provide a MicroSIL1M based
platform and also help transfer SIL's technology
and know-how to the Australian space sector and
may forge a link for future collaborations.

Figure 1 Proposed FedSatIMicroSILTM in Orbit
The satellite will be launched into an 800km
circular orbit with an inclination of 98.7°. The
launch is due to take place during the last quarter of
the year 2000, making FedSat Australia's first
satellite of new millennium as well as being

operational in time for the federation celebrations.
The satellite proposed by SIL is a 489x499x494mm
structure, including the 205m deployable boom this
489mm lateral dimension becomes 629mm. The
attitude system is based on 3-axis stabilisation
method and is nadir pointing. The satellite is being
base lined for a three year mission.
The satellite will carry a wide range of payloads, all
of an experimental nature. The on-board payloads
are: A search coil magnetometer; a UHF Data
Transfer system; a Ka-band communications
system; precision orbit determination using GPS; a
high efficiency solar cell experiment; a high
performance computer system.
The sub-systems are based on SIL's suite of onboard equipment, with minor modification to
accommodate the CRCSS's payload requirements.
The communication system is based on a non
redundant S-band link. Redundancy is achieved by
reconfiguring the data handling system to use the
UHF and Ka band experiments as alternative link
providers. The attitude control system uses three 2axis digital sun sensors, and a magnetometer to
provide a pointing knowledge of around 2° and a
set of four reaction wheels to maintain the satellites
pomtmg accuracy within 4°. A set of
magnetorquers will be used for de-saturating the
reaction wheels. The GPS experiment will be taken
advantage of to provide accurate orbit position
information. The Power System is comprised of a
PCS-28R Power Conditioning System (PCS), GaAs
solar cells and a NiCd battery. The PCS powers the

sub-systems and payloads via a series of switched
and unswitched loads off a 20V regulated bus.
FedSat Bus Structure
The FedSat bus proposed by SIL is based on the
SIL micro-satellite bus, MicroSIL1M. Originally,
the MicroSIL1M bus design was aimed at offering
launch capability on Ariane 4 ASAP. This design
has evolved with the advent of newer launchers,
however, the light-weight low-volume concept has
remained. The FedSat MicroSIL 1M design is based
on the following requirements: 3-axis stabilisation;
accommodation of a 2.5m deployable boom; launch
as a secondary payload on a suitable launcher into
LEO.

Payload
17.4kg

AOCS
6.9 kg
Structure
9.1 kg

DHS

The payload interface is inherently simple, reducing
design and integration times.
Accommodation
limitations are kept to a minimum by the use of a
dual panel payload shelf.
The payload shelf
consists of two panels, one interfacing the subsystems and the second, for use by the payload,
this arrangement eliminates any conflict of inserts.
The payload shelf accommodation plan may thus be
considered
separately
to
the
sub-system
accommodation, although some degree of
interaction during planning is sill required.
The accommodation of payloads on the satellite
exterior has led to the accommodation all of the
desired experimental antennas on the nadir pointing
face of the satellite.
The Deployable Boom
A deployable boom is required to separate the
magnetometry experiment from the spacecraft,
providing a degree of magnetic isolation. The
current type of boom illustrated below is the most
likely option and does not form an integral part of
the satellite structure, hence the system is flexible.

7.0 kg

Figure 2 Mass Budget for MicroSIL TM
The structure is illustrated in Figure 3, below. The
interface ring is an Aluminium structure, which
provides the interface between the launch vehicle
separation mechanism and the bottom honeycomb
panel. The MicroSIL TM sub-systems have been
designed as load bearing units, to form part of the
primary structure, thus producing considerable
mass and volume savings. The structure is such
that, the payload launch load passes through the
payload shelf to the sub-systems and bottom shelf
through to the interface ring. The side and top
panels are then attached to the structure, and may
accommodate solar panels, and systems or payload
units.

Figure 3 An Exploded MicroSIL TM Structure

Figure 4 Stowed Boom with Magnetometry Exp.
The boom supports the pre-amp and the tri-axial
search coil magnetometer. The boom and its
payload are within a 140x480x290mm volume.
The boom is shown in its stowed position above in
Figure 4. The boom consists of six segments, with
flexible interconnecting joints, which unfold upon
activation of a pyrotechnic device. It has a folded
volume of 480xI34x24mm.
In its deployed
configuration, the boom extends to 2550mm. The
boom is shown in its extended configuration in
Figure 7, in the Payloads Section.
Sub-system & Payload Accommodation
The sub-systems form part of the satellite structure
and are for the most part 'sandwiched' between the
bottom and payload shelves. The systems have
been designed to be stackable, sharing footprints
and thus mounting feet configuration. Each stack
of units is of equal height forming a partially filled
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The exception, in the case of this MicroSIL1M is the
redundant reaction wheel, which has been
accommodated on the payload shelf, and two
magnetorquers, which have also been allocated
space in the payload volume. Other units, such as
sun sensors and solar cell arrays are accommodated
on the spacecraft exterior.

deployed boom is 2.5m long and is illustrated
below in Figure 7. The solar cell experiment
requires accommodation on the spacecraft exterior.
This requires an alteration in one of the solar cell
panels, reducing overall power output. Although
the cells could have been included in the primary
power source, it was preferred not to incorporate
this unknown factor into the system. The cells can
be seen on the front panel on the front cover of this
paper.

Figure 5 MicroSIL™ Load Bearing Sub-systems

Figure 7 Deployed Boom

plane on which the payload shelf rests.
illustrated in Figure 5.

This is

The payloads are typically accommodated on the
payload shelf, above the sub-systems. The payload
shelf is 470x470mm and the internal payload height
is 217mm. The internal payload accommodation
can be seen in Figure 6, below. The payload within
the spacecraft is accommodated in three enclosures.
The GPS receiver is housed separately, the
communications experiment is housed in a single
compartment enclosure, with suitable inter-system
shielding and a third unit houses the HPCE, the
Solar Cell Experiment Electronics and the postamps for the Newmag Magnetometry Experiment.

Thermal Characteristics
The unit and platform thermal design philosophy is
to minimise thermal control requirements by good
unit design and effective accommodation
techniques, thus requiring little or no active thermal
control.
The proposed FedSatJMicroSILTM
platform sub-systems will require no active thermal
control and the orbit parameters impose no real
thermal restrictions.
A preliminary analysis of the payloads for the
FedSat mission reveals no serious thermal
problems, however the equipment thermal output,
especially in the comms payload will have an
impact on the thermal conditions in the payload
area which will need to be carefully controlled. It is
expected that the bus will require no active thermal
control, thus the thermal control sub-system will
rely solely on passive thermal control methods.
All sub-systems are coated with non-conductive
matt black paint. Sub-system thermal coupling is
provided via the mechanical interface (the
mounting feet) and via radiation.

Figure 6 MicroSIL™ Payload Accommodation
The mission also requires some custom changes to
the nominal MicroSIL1M in order to accommodate
the magnetometer experiment and the solar cell
experiment.
The magnetometer experiment
requires a separation distance from the spacecraft
only obtainable by the use of a deployable boom.
The boom is accommodated on the side of the
spacecraft, as seen above in Figure 6. The

Sub-systems
The
sub-systems
on-board the
proposed
FedSatJMicroSIL1M feature a high level of
interaction with the payloads. This arrangement
has led to increased redundancy for the primary
communications system, the use of the GPS
experiment data by the attitude control system and
the possibility of greater yields for the experiments

on board. An electrical block diagram of the
proposed bus, Figure 8, illustrates the overall
system configuration.

16kHz sub-carrier. Data rates up to 4kbps are
achieved. The receiver has an output which may be
linked to the transmitters to provide the reference
signal for coherent operation, although this is not
baselined for the mission. The receiver will operate
on its own, as redundancy is provided through the
sharing of the communications experiment.

Figure 9 SRX-70 Receiver

Figure 8 MicroSILTM Electrical Block Diagram
Communications System
Communications are based on an S-band system
with the uplink between 2025-21l0MHz and the
downlink within 2200-2290MHz. To reduce subsystem space and maximise experimental value of
the satellite, redundancy has been taken out of the
S-band link. The Communications System has
been altered so as to use the UHF and Ka band
links offered by the Communications experiment as
a redundant link with the ground. The
communications system is composed of systems
taken from SIL's flight proven suite of
communications systems.
The S-band suite
includes transmitters, receivers, transceivers,
diplexers, patch antennas and conical antennas. The
communications system uses CCSDSIESA Packet
Telemetry and Telecommand Standards as provided
by the DHS. This is a commonly used international
standard which would make FedSat inherently
compatible with a multitude of ground stations
around the world.
SIL also propose to produce a set of ground station
equipment, based on the SGS-series ground
stations, to support an existing infrastructure and to
provide the correct interface with the SIL systems.
SRX-70 Receiver
The SRX-70 receiver demodulates the uplink and
passes it on to the DHS for further processing. The
uplink will be a BPSK modulated signal on an 8 or

STX-71 Transmitter
The transmitter has an output power of I W. The
modulation scheme has not been selected yet, but
the telemetry can be modulated using BPSK, QPSK
or PM modulation with sub-carrier generation,
providing data rates up to 1Mbps. The transmitter
will operate as a single unit, with redundancy
offered by the communications experiment.

Figure 10 STX-71 Transmitter
SPA-series Patch Antennas
The S-band patch antennas, based on a proprietary
design 11 mm high, are used on the bus. The Sband patch antennas have a relatively narrow
bandwidth, and thus require one antenna for each
the downlink and the uplink. The patch antennas
are arranged on the nadir and zenith faces of the
bus: One on each face for the transmitter and
receiver.
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transmission to the transmitters. MicroSILTM offers
two different data handling systems (DHS); the
DHS-848B and the DHS-S32. The DHS-848B
system has been adopted for F edSat.
The DHS-848B is based around the INMOS T-805
transputer. The DHS is based around a dual
redundant processor system.
The system is
designed with sufficient watchdogs to ensure that
any failures or unexpected events, e.g. SEU or
latch-up, will not jeopardise the mission.
Figure 11 SPA-series Patch Antenna
Redundancy Mode
The S-band communications sub-system provides
no redundancy, due to mission constraints, thus the
communications sub-system has been adapted to
allow for the use of the payload UHF and Ka band
communications systems as a redundant mode of
operation.
The uplink signal will be either UHF or Ka-band.
A Ka-band uplink signal will be downconverted to
a standard IF and passed through an IF combiner.
The UHF signal passes directly to the IF combiner.
From the combiner the signal is sent to the
experiment's baseband processor, where is
demodulated and CCSDS telecommand packets can
be sent to the command sub-system (PTD/CPDU)
in the DHS.

The DHS is designed to decode telecommands
conforming to CCSDSIESA Packet Telecommand
Standard ESA PSS-04-107. Commands can either
be real time or time-tagged for storage and later
implementation.
Erroneous commands are rerequested automatically.
All telemetry and
downlink information is formatted to ESAlCCSDS
Packet Telemetry Standard PSS-04-106.
This
ensures compatibility with a large number of
ground stations and widens operational scope.
Payload and sub-system status information is
collected by the Data Acquisition Unit (DAU). The
unit accepts data conforming to four possible
formats: Digital status (high or low), event status
(leading edge, trailing edge or both), analogue
status (analogue to digital conversion between 0
and 5V) and temperature status (generated by
AD590 temperature sensors).

The downlink will be directed by the Telemetry
System (TMS) to the Comms Experiment Baseband
The
Processor as CCSDS packet telemetry.
Baseband Processor will modulate the signal on to
a standard IF and pass it to the IF splitter. The
signal can be transmitted as UHF-band or
upconverted to Ka-band.
This redundant operation is planned to be used for
either UHF or Ka Band Operation, and both modes
will be available throughout the mission. The use
of a UHFNHF link will significantly reduce the
downlink data rates and hence the amount of data
each experiment may provide or the number of
experiments running. Hence, the Ka-band systems
is a preferable as a backup for the downlink as it
will allow high data downlink rates thus minimising
any impairment of operations in the event of a
primary comms system failure.
DHS-848 Data Handling System
The data handling system is responsible for direct
and time-tagged telecommand decoding and
execution, sub-systems and payload status
monitoring and control, payload and systems
operation and retrieval of telemetry and subsequent

Figure 12 DHS-848 Data Handling System
A General Purpose Interface (GPIF) provides serial
data telecommanding and telemetry collection to
and from the payloads and sub-systems. The GPIF
provides will provide TIC.B.Ol and/or RS422.
The DHS usually incorporates a mass memory.
This consists of a set of high density, radiation
resistant RAM chips, which can be used to store
updated software transmitted to the satellite after
launch in addition to housekeeping & telemetry
data. The mass memory modules are latch-up
immune. Mass memory is expandable in modules
of 224Mbit, typically up to a maximum of IOGbit.

High Power Computer Experiment (HPCE)
The HPCE is linked to the DHS via the GPIF and
also has a direct link to the TMS
Power System
The power system consists of three principal
elements; the PCS28R-30 Power Conditioning
System, a NC4-2x8 Nickel Cadmium Battery and
the Solar Array. These items are briefly described
in the following sub-sections.
PCS28R Power Conditioning System
The PCS-28R is a system with operational
redundancy, which provides power to the satellite
sub-systems and payloads via a power distribution
unit (PDU) containing four switched and twelve
unswitched outputs from a fully regulated +28V
bus. Power is drawn from the battery when the
arr~ys no longer produce enough power, during
echpse or peak power usage. For the sunlit part of
the orbit, power is drawn from the solar arrays, to
power the systems and payloads and to recharge the
battery, with any excess power, at a maximum rate
of Cf4. During both the sunlit and eclipsed phases
of orbit, the overall system efficiency does not fall
below 85%. The standard PCS for a MicroSIL1M is
the PCS-28RJ30, capable of handling 30W of
battery
power
and
solar
array power
simultaneously. The SIL PCS range can match any
MicroSIL1M power requirements.

panels with five strings and one panel with four
strings. The cells are space qualified flat panel
GaAsfGe solar cells with a 19.2% efficiency and
with a very goo radiation performance in LEO.
A string consists of 38 cells, each at O.770V at end
of life (EOL). The cells provide a total voltage of
29.26V across the string, this is in excess of the
+28V bus value to allow for regulation and
protection diode losses. The eighteen strings are
connected in paraUel to each other and connected to
the PCS. In the mounted configuration, the cells
will produce over 52W at EOL.
The experimental solar cells are not integrated into
the power system and are not required for platform
operational use.
NC4-2X8 NiCd Battery
The NC4-2x8 Nickel Cadmium battery uses a set of
16 NiCd cells to provide a battery voltage of 20V
with a capacity of 4Ahr. The battery is arranged in
two packs of 8 cells connected externally. For a
nominal 3-year mission in LEO (800km) the
recommended maximum depth of discharge is 25%.

Figure 14 NC4-2X8 Battery

Figure 13 PCS28R-series Power Conditioning
System
The PCS-28R actively monitors and compensates
for solar array and battery performance and can
switch off individual subsystems off the power bus
either in response to a telecommand or
automatically in the event of an overload condition.
!he PCS provides a access to the battery via the
mterface for pyrotechnic circuitry, used for
separation.
GaAslGaAs Solar Cell Arrays
The proposed FedSatlMicroSIL1M has body
mounted solar arrays on four of its panels, three

Attitude Control System
The proposed FedSatlMicroSILTM ACS will be
based around a single card implementation of the
SACE-MDS, a modular expandable and
reconfigurable attitude control electronics unit. The
unit is housed in and controlled by the Data
Handling System (DHS) and provides control
electronics and the power supply for each of the
ACS units.
The standard SACE-MDS is
configured to support three pairs of rod
magnetorquers, six 2-axis digital sun sensors and a
3-axis fluxgate magnetometer. The SACE-MDS
proposed for FedSat is configured to support three
MTR-25 rod magnetorquers, a three-axis
magnetometer, four reaction wheels and three DSS256 two axis digital sun sensors. For FedSat the
system would be accommodated on a single
275mm x 275mm PCB in the top of the data
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handling system enclosure. There will be no
internal electrical links between the two systems.
The ACS will provide a pointing knowledge of
around 2° and maintain the satellite's pointing
within approximately 4° of the target.
The initial attitude acquisition will be performed
autonomously, with the option of monitoring the
operation from the ground station. Updates to the
autonomous attitude control software may be
uplinked to the DHS during the mission lifetime.
Should a loss of attitude control occur which is
outside the capabilities of the system then a safe
mode will be entered and the system will then
require ground contact to restore autonomous
attitude control. During the initial project phases
SIL will be investigating other means of providing
ACS redundancy and implement back-up within the
mass, power and cost budget constraints. The
current ACS sub-system level of redundancy meets
the system reliability requirements set out

The DSS-256 units are 2-axis digital sun sensors,
with an accuracy of 0.5° and a readout rate of
10Hz. The design for FedSat would use three
sensor units: two facing opposite sides of the
velocity vector and one zenith pointing unit. The
sensors can be used in spinning mode, which may
be utilised in LEOP, or in 3-axis stabilised mode,
which is the nominal operational mode.
MTR-25 Magnetorqer Rods
The MTR magnetorqer rods provide the capability
to de-saturate the reaction wheels and they also
provide a limited attitude control redundancy. The
magnetorquers feature dual wound coils providing
redundancy or additional power capabilities. Each
magnetorqer operates in one of the spacecraft axes.
The MTR-25 rod magnetorquers have substantial
power advantages over their air-cored counterparts
and are capable of producing magnetic dipole
moments stable to within 2% over their specified
temperature range. The operational modes include
reverse operation and a full degaussing cycle.

The following elements comprise the ACS: Three
DSS-256 2-axis digital sun sensors, three reaction
wheels and three MTR-25 magnetorqer rods
interfaced with the SACE-MDS; the GPS is directly
linked to the DHS-848 which is responsible for
issuing attitude control commands.
SACE-MDS Spacecraft Attitude Control
Electronics
The SACE-MDS is the electronic interface to the
digital sun sensors, reaction wheels and
magnetorquers. The SACE receives high level
commands from the DHS and returns attitude and
status data. The SACE also acts as a power
interface between the PCS and the units. The
electronics will be housed within the DRS structure
on a single card.

Figure 16 MTR-25 Magnetorquers

DSS-256 2-ads Digital Sun Sensors

The magnetorquers will have a very low duty cycle,
only being used when the wheels require desaturation and represent a small part of the power
budget.

Figure 15 DSS-256 Digital Sun Sensors

Reaction Wheels
Reaction wheels will be the principal attitude
actuators.
The reaction wheels, mounted
orthogonally, provide attitude control in each of the
three spacecraft axes. A fourth reaction wheel has
been included for redundancy although this is
subject to mass constraints. The reaction wheels
provide initial attitude acquisition during the LEOP
and maintain attitude during normal mission
operation. The reaction wheels are capable of
providing sufficient torque to counter the general
perturbation torques and the disturbance torque
caused by the boom and its mounted units under
autonomous control of the SACE-MDS and the
DHS.

GPS Global Positioning System
A GPS receiver is required for one of the on-board
experiments, which will also be used to provide
orbit and position knowledge in addition to
providing a back-up lower accuracy attitude
reconstruction.
Payload Electrical Interfaces
Power Supply
The platform will provide a regulated power supply
of 28V ± 2%. The bus is protected against
undervoltage: If the PCS detects an undervoltage on
the bus, it reacts by switching off non-essential
loads until nominal voltage is achieved. These
units can then be switched on by telecommand.
Payload Commanding
The GPIF provides TIC.B.OI, RS422 or RS232
interfaces for payload commanding as well as
CPDU pulse lines. Should a payload require a
particular interface that is not supplied then the
GPIF can be modified to provide the required
interface.
Payload Data Acquisition
The majority of payload data will be acquired via
the GPIF which can operate at data rates exceeding
the requirements of all of the payloads. The
available GPIF interfaces, therefore, available
payload data acquisition are TIC.B.Ol, RS422 or
RS232. As for payload commanding interfaces the
GPIF may be modified to provide any particular
interface requirement.
A number of analogue and temperature status lines
are also available for payload data acquisition if
necessary (for example for the solar cell experiment
data).
Payloads
This section details the payloads, and their
configuration, included on the proposed
MicroSIL1M for the FedSat mission.
Higb Performance Computer Experiment
The high performance computer experiment
(HPCE) primary purpose is to allow research into
the use of high performance computing on-board
satellites (in particular in dynamic reconfiguration
from the ground segment) and provide additional
computing services to the various payloads.
The HPCE will provide an Analogue to Digital
Converter (ADC) required by the magnetometry
experiment. The HPC may perform high rate
symbol decoding, linked to the Ka-band
experiment. It may also be used to read received

data, check and send the appropriate
acknowledgement for the UHF experiment. A
direct link to the GPS experiment may be included,
thus allowing the HPCE to receive the experimental
data on a high data rate link.
The HPCE may operate at 1.5W or 4.5W. This will
be determined in the early project phases and the
unit will be used for a majority of the operational
orbits. These figures are well within the current
power budget and either configuration will be
supported by reasonable duty cycle, sufficient for
the experimental requirements.
The HPCE is situated in the smaller combined
payload unit enclosure.
The HPCE is linked to the DHS using the GPIF
link. An additional link directly to the Telemetry
System (TMS) within the DHS has been added.
The TMS link allows the HPCE to provide a direct
input in a Virtual Channel assembler, thus allowing
HPCE data to be directly down linked via the SBand or Ka-band telemetry streams.
Communications Experiment
The communication experiment payload will
perform several experiments. Primarily the unit is
divided into the KaiS-band segment and the UHF
experiment.
The experiments are aimed at
developing modulation, coding and multiple access
techniques for LEO SA TCOMs. The experiment
will also study on-board data reduction,
regeneration and processing, storage and switching.
The results will produce new communications
techniques for LEO satellites and innovative
solutions to network management and satellite
tracking and control. It is also aimed to develop
store and forward systems, two-way paging, mobile
computing and internet access for use in remote
areas.
The bulk of the Communication Experiment will be
housed in its own unit on the payload shelf, it also
makes use of a pair of antennas for the Ka-band
link and a pair for the UHF link.
The communications experiment will be made use
of as a redundant communication system, should
the primary system, the S-band link, fail. This is
covered in the sub-systems section.
GPS Experiment
Data from the receiver will be used to provide
inputs to a precision orbit determination experiment
which is intended to provide an effective means of
using short bursts of GPS data to supply an ongoing
orbit model. The receiver has power consumption
of 11 W.
The experiment will be run for
approximately twenty minutes in two slots during
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most orbits. The data will be forwarded to the DHS
via the GPIF. A small patch antenna will be used to
receive the signal.
Solar Cell Experiment
The purpose of the solar cell experiment is to
evaluate the perfonnance of new high efficiency
Silicon solar cells, in their operational environment.
The cells are arranged on one of the outer panels in
an area 360x82mm.

The experiment will involve tests every few orbits,
during which the performance will be measured.
The data will be downloaded to the Ground Station
during passes and used for further analyses.
Newmag Magnetometry Experiment
The magnetometer used is a search coil
magnetometer, set in three orthogonal axes. It is
intended to provide details of the interactions of the
Sun with the geomagnetic field by measuring the
short term AC components of the local magnetic
field.

The proposed orbit, an 800km circular at 98.7 0 and
the payload requirements mean that the proposed
FedSat/MicroSIL1M, on average, will perform two
sets of two consecutive grand passes per day.
These ground passes will average in length between
eight and ten minutes and will be sufficient to
download all the experimental data and status
telemetry and uplink the bus and payload
telecommands. The effects of using the redundantmode communications link will be limited if the
Ka-band link is adopted and will have little or no
effect on payload operations.

Ground Segment
The ground station proposed for the FedSat mission
will utilise existing hardware for the antenna but
will make use of SIL's full suite of ground station
equipment. The system block diagram is shown in
Figure 12, below.

Figure 17 Magnetometry Experiment

The magnetometer experiment is split in two parts,
in terms of accommodation. The post-amplifier is
housed in the multiple-payload unit, and the preamplifier and three magnetometer search coils are
located on the end of the deployable boom. The
boom will extend to separate the magnetometer by
2.5m from the spacecraft, thus providing sufficient
magnetic isolation from the on-board systems to
give accurate readings of the Earth's magnetic
field. The extended boom is shown in Figure 17,
above.

Operations
For the most part, the FedSat payloads are intended
to research the Southem Hemisphere and in
particular around Australia. For this reason the
duty cycle of the experiments is fairly low and the
payloads will typically active over the Australian
continent and in the Southern Hemisphere.

cec
(TELEM)

cec
(CONTROl)

occ
(COMMAND)

Figure 18 Ground Station Block Diagram

Housekeeping data will be distributed to the
appropriate hosts within the OCC for real-time
analysis whilst the payload data will be temporarily
archived for processing and distribution after the
pass. As soon as the pass is finished the payload
data will be processed and distributed.
Conclusions
The proposed MicroSIL1M bus for the FedSat
mission illustrates the capability and effectiveness
of small satellite missions as a low-cost low-risk
solution to space development. This paper shows
how micro-satellites can provide an ideal platform
on which to base experimental/research missions,
as well as being suitable for Earth Observation and
Communication mission.

Figure 19 MicroSIL in Orbit

The MicroSIL1M semi-standardised bus, i.e. the
structure and sub-systems can provide cost, high
quality while offering the user a high level of
payload requirement compliance and compatibility
with space industry standards. The proposal for
FedSat is an example how small satellites, such as
the MicroSIL1M, can meet extremely tight volume
and mass requirements at low cost, requirement
common to almost every space sector programme.
The proposed MicroSlL1M bus can aid the FedSat
mission in its research and adding to existing
knowledge in its research areas, with the aim of
benefiting a wide spectrum of users, from industry
and government through to education.
The
proposed collaboration between the CRCSS and
SIL shows feasibility and benefits of international
co-operation to space projects. Finally, the project
will aim to raise the profile of space research and
development, in Australia and elsewhere, as for the
new millennium and in time for the Australian
Federation centenary celebrations.
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